1. The advertisement below is for a holistic remedy called collcidal silver. Into the late 1920s it was !
commonly used as an antibiotic agent. Its regular use was discontinued after the discovery of Penicillin in i
1928. Today, colloidal silver can be purchase in health food store and on the internet. |
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b. How many grams of silver would be present in this 5 fl. oz. bottle of
colloidal silver. 1 fl oz =29.6mL
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c. If the market price of silver is about $23/ounce. Would the cost listed in the advertisement be
reasonable? (10z = 28.3g) Explain.
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d. One of the claims made by oppcnents of thls remedy is that collcidal silver is neutralized by stomach
acid, thereby rendering it ineffective. Write the equation for the reaction of silver with HCL and state
whether this claim is valid or not.
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e. One of the side effects of colloidal silver is argyria. What is it?
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2. One recipe for rock candy requires that 4560g of gucrose (table sugar) be dissolved ir{ 150mL. of water.

 Solubliity of Sutrose
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a. At room temperature (about 25°C} would this mixture be unsaturated,
saturated or super saturated?
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b. To what?emperature would this solution have to be raised for all of the
sugar to become dissolved?

¢. If the temperature in saturated solution in (b) were rapidly cooled to
40°C, how many grams of sugar would come out of solution?
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3. Hydroﬂirlc Acid is a weak

acid that can have devastating effects on the human body upon

exposure. When it ionizes in water, of which 60-70% of the human body is made of, fluorine ions
are liberated. Fluorine ions are calcium “seekers”, binding selectively to calcium which causes the
demineralization of bones.

a. Write the equations for the ionization of hydrofluoric acid in water (HINT: one of the
products of this reaction is a hydronium ion)

HE + ho— HOT + F

b. What kind of acid is hydroflucric acid, mono-, di- or tri- protic?
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c. Define a weak acid in terms of dissociation.
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4. The relationship between acid rain and atmospheric pollution was first demonstrated by Robert
Angus Smith in 1852. Acid rain is produced through a series of reactions that start with burning of
fossils fuels. Write the 3 reactions that result in the formation of sulfuric acid given the following
descriptions:

Step 1: When fossil fuels are burned, $§ combines with oxygen to form sulfur dioxids.
S+ 0, S0,
Step 2: Sulfur dioxide combines with water to make sulfurous acid.
Step 3. Sulfurous acid combines with oxygen in the atmosphere to form sulfuric acid.
" -
24,80, 0= 2,50y

a. Todetermine the concentration of sulfuric acid in acid rain, chemical climatologists can titrate
acid rain with sodium hydroxide. If a 25.0 mL sample of acid rain was titrated with 10.0 mL of
0.1 M NaOH, what was the molarity of the sulfuric acid? -

Nash + HSty > IHeb £ |

; Mo, S0
o VMMBX 0:0LKs  lwmolp 1, — = 0.6M A{,/JQ?, e
/LC l ZW“& 0{05&4

b. If sulfuric acid were to completely ionize what would be the molar concentration of hydrogen
ions? "
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2.0aM — 0,041

c. Given your answer to (b) calculate the pH of this sample of acid rain? (Remember—yetrenly
have 25.0 m]. of rain,.net-a-whele-titer.

ph=-12 [#T - g L2041 = 1y



